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1.
Which one of the following solutions would not give a white precipitate when added to barium chloride solution?

A
silver nitrate solution

B
dilute sulphuric acid

C
sodium sulphate solution

D
sodium nitrate solution

	
	
	
	
	
	
	
	
	Answer:
	


For the following questions:

	Summarised directions for recording responses to multiple completion questions

	A
(i), (ii) and (iii) correct only
	B
(i) and (iii) correct only
	C
(ii) and (iv) correct only
	D
(iv) alone correct


2.
Which of the following react(s) with water to give an alkaline solution?

(i)
NH3

(ii)
CH3COONa

(iii)
Na2O

(iv)
CH3CH2OH

	
	
	
	
	
	
	
	
	Answer:
	


3.
In which of the following reactions carried out in aqueous solution is a precipitate formed?

(i)
Be(OH)2 + excess NaOH

(ii)
AlCl3 + excess Na2CO3

(iii)
CuSO4 + excess aqueous NH3

(iv)
SiCl4 + excess H2O

	
	
	
	
	
	
	
	
	Answer:
	


4.
Amphoteric character is shown by

(i)
Al(OH)3

(ii)
CH3CH(OH)CN

(iii)
H2NCH2COOH

(iv)
MgO

	
	
	
	
	
	
	
	
	Answer:
	


5.
Which of the following react(s) with water to give an alkaline solution?

(i)
Al2O3
(ii)
SO2

(iii)
SiO2
(iv)
Na2O

	
	
	
	
	
	
	
	
	Answer:
	


6.
An acidic solution in water is formed by

(i)
Cl2
(ii)
PCl3
(iii)
AlC13
(iv)
NaCl

	
	
	
	
	
	
	
	
	Answer:
	


7.
When each compound in the following pairs is separately added to water, solutions with a pH less than 7 are given by

(i)
Na2O and NaCl

(ii)
Al2O3 and AlCl3

(iii)
SiO2 and SiCl4

(iv)
P4O10 and PCl5

	
	
	
	
	
	
	
	
	Answer:
	


8.
When an element combines with oxygen, the resulting oxide is likely to be basic if the element

(i)
has a higher electronegativity than oxygen.

(ii)
forms a covalent oxide.

(iii)
forms negative ions.

(iv)
is a Group II metal.

	
	
	
	
	
	
	
	
	Answer:
	


9.
Amphoteric hydroxides include

(i)
Al(OH)3
(ii)
Be(OH)2
(iii)
Cr(OH)3
(iv)
Ca(OH)2
	
	
	
	
	
	
	
	
	Answer:
	


10.
Consider the Period 3 elements


Na, Mg, Al, Si, P, S, Cl


Correct statements include

(i)
Na(g) has the largest atomic radius.

(ii)
Na(s) has the highest electrical conductivity.

(iii)
Cl(g) has the highest first ionisation enthalpy.

(iv)
Cl–(g) and S2–(g) have the same ionic radius.

	
	
	
	
	
	
	
	
	Answer:
	


11.
(a)
Write equations for the reactions which occur when the following compounds are added separately to water. In each case, predict the approximate pH of the solution formed when one mole of each compound is added to 1 dm3 of water.

Sodium oxide

Equation ................................................................................................................

pH of solution formed ............................................................................................

Sulphur dioxide

Equation .................................................................................................................

pH of solution formed ............................................................................................

(4)

(b)
When silicon dioxide and carbon are heated in a stream of chlorine gas, silicon tetrachloride and carbon monoxide are formed.

(i)
Write an equation for this reaction.

.....................................................................................................................

(ii)
State what is observed when silicon tetrachloride is added to water.  Write an equation for the reaction which occurs.

Observations ...............................................................................................

.....................................................................................................................

Equation ......................................................................................................

.....................................................................................................................

(iii)
Explain, in terms of their structure and bonding, why silicon tetrachloride has a lower melting point than phosphorus pentachloride.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

(7)

(Total 11 marks)

12.
Consider the following oxides.

Na2O,   MgO,   Al2O3,   SiO2,   P4O10,   SO3
(a)
Identify one of the oxides from the above which

(i)
can form a solution with a pH less than 3 ........................................................

(ii)
can form a solution with a pH greater than 12 .................................................

(2)

(b)
Write an equation for the reaction between

(i)
MgO and HNO3
.........................................................................................................................
(ii)
SiO2 and NaOH

.........................................................................................................................
(iii)
Na2O and H3PO4
.........................................................................................................................
(3)

(c)
Explain, in terms of their type of structure and bonding, why P4O10 can be vaporised by gentle heat but SiO2 cannot.

...................................................................................................................................

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(4)

(Total 9 marks)

13.
(a)
Figure 1 shows the melting points of the elements sodium to argon.
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Figure 1


By reference to their structure and bonding, explain the melting points of the elements from sodium to argon.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................
...................................................................................................................................
...................................................................................................................................
(5)

(b)
Figure 2 shows the trends in atomic radius and molar first ionisation energy for
Group 1 elements.
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Figure 2


Explain why the atomic radius increases and the ionisation energy decreases as the group is descended.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

(4)

(c)
Write balanced equations to show the reaction of water with:

(i)
sodium;

.........................................................................................................................
(1)

(ii)
sodium oxide.

.........................................................................................................................
(1)

(Total 11 marks)

14.
(a)
Silicon dioxide is a solid with a high melting point. When a mixture of silicon dioxide and carbon is heated in a stream of chlorine, silicon tetrachloride and carbon monoxide are formed. At room temperature, silicon tetrachloride is a colourless liquid.

(i)
State the type of bonding and structure present in solid silicon dioxide and explain why it has a high melting point.

Type of bonding ...............................................................................................
Type of structure .............................................................................................
Reason for high melting point ..........................................................................

.........................................................................................................................

(ii)
Write an equation for the reaction described above in which silicon tetrachloride is formed.

.........................................................................................................................
(iii)
State the type of bonding present in silicon tetrachloride molecules. Explain why silicon tetrachloride has a low melting point.

Type of bonding ...............................................................................................
Reason for low melting point ...........................................................................

.........................................................................................................................
(6)

(b)
Describe what you would observe and write an equation for the reaction occurring when silicon tetrachloride is added to an excess of water.

Observations ............................................................................................................
...................................................................................................................................
Equation ...................................................................................................................
(3)

(Total 9 marks)

15.
The Group II element A burns when heated in chlorine forming the solid chloride B which has a high melting point.


When aqueous sodium hydroxide is added to an aqueous solution of B a white precipitate C is formed.


Precipitate C does not dissolve when an excess of aqueous sodium hydroxide is added but does dissolve when aqueous sulphuric acid is added.

(a)
State the type of bonding present in B.

...................................................................................................................................
(1)

(b)
Identify B.

...................................................................................................................................
(1)

(c)
Write an equation for the formation of chloride B from element A.

...................................................................................................................................
(1)

(d)
Identify the precipitate C.

...................................................................................................................................
(1)

(e)
Write an equation for the reaction in which C is formed.

...................................................................................................................................
(1)

(f)
Write an equation for the reaction of C with aqueous sulphuric acid.

.....................................................................................................................................

(1)

(Total 6 marks)

16.
In the questions below, each of the three elements X, Y and Z is one of the Period 3 elements Na, Mg, Al, Si or P.

(a)
Both the chloride and the oxide of element X have high melting points. The oxide reacts readily with water. The chloride dissolves in water to form a neutral solution.

(i)
Deduce the type of bonding present in the chloride of element X.

...........………………………………………………………………………….

(ii)
Identify element X.

...........………………………………………………………………………….

(iii)
Write an equation for the reaction between water and the oxide of element X.

...........………………………………………………………………………….

(3)

(b)
Element Y has a chloride and an oxide which react vigorously with water to form solutions containing strong acids.

(i)
Deduce the type of bonding present in the oxide of element Y.

...........………………………………………………………………………….

(ii)
Identify element Y.

...........………………………………………………………………………….

(iii)
Identify an acid which is formed when both the oxide and the chloride of element Y react separately with water.

...........………………………………………………………………………….

(3)

(c)
The oxide of element Z is a crystalline solid with a very high melting point. This oxide is classified as an acidic oxide but it is not soluble in water.

(i)
Deduce the type of crystal shown by the oxide of element Z.

...........………………………………………………………………………….

(ii)
Identify element Z.

...........………………………………………………………………………….

(iii)
Write an equation for a reaction which illustrates the acidic nature of the oxide of element Z.

...........………………………………………………………………………….

(4)

(Total 10 marks)
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